transponder (PIT) tags).
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We only use data through 2010 because this is when C. baileyi was no longer dominant We assessed changes in relative abundance of C. penicillatus between control plots and For C. penicillatus in each treatment, we calculated apparent survival (S), transition 1 2 0 probability (Ψ), and the average number of new individuals per treatment. Both survival and 1 2 1 transition probability were estimated through a multistate capture-mark-recapture model using first trapping period in which C. baileyi was caught in all eight kangaroo rat exclosures (July 1 2 6 1997) was used as the differentiating time point. We assumed that recapture probabilities (p)
were equal between the treatments. Our data do not allow for differentiation between permanent 1 2 8 emigration and death, so these two processes are not differentiated in our survival estimates; we 1 2 9
believe that any differences in apparent survival are driven primarily by emigration and, 1 3 0 therefore, will hereafter refer to this metric as residency. We used Program CONTRAST, a We calculated the number of new C. penicillatus individuals, defined as individuals and was found far more frequently on the kangaroo rat exclosures than the control plots 1 5 2 (Appendix S1: Fig. S4 ). C. penicillatus' preferences for the two treatment types also shifted 1 5 3 through time (Fig. 1b) . C. penicillatus had higher average abundance in the kangaroo rat higher on kangaroo rat exclosures than on controls (Fig. 2a) . This difference completely 1 6 2 disappeared after C. baileyi established, at which point residency became statistically 1 6 3 indistinguishable between treatments.
The transition probability of C. penicillatus also depended on treatment and C. baileyi move from a control plot to a kangaroo rat exclosure. Afterwards, however, the probability of a 1 6 9
C. penicillatus individual moving from a control plot to a kangaroo rat exclosure was not only
significantly lower than before C. baileyi establishment but also significantly lower than the 1 7 1
probability of movement in the other direction (Fig. 2b) .
The significant interaction between treatments and C. baileyi establishment in new (i.e., untagged) C. penicillatus individuals also supports changes in patch preference (Fig. 2c) . Before individuals were consistently found on control plots in higher average numbers until the period
of C. baileyi decline in the late 2000s.
System-level aspects of patch preference
Prior to C. baileyi fully establishing in the system, the energy on kangaroo rat exclosures
was only a fraction of that on control plots (Fig. 3) . With the arrival of C. baileyi, however, the
average energy on kangaroo rat exclosure plots reached over 80% of the energy used on control 1 8 2 plots, even with C. penicillatus individuals moving to the control plots. residency on kangaroo rat exclosures suggest that both of these mechanisms may have occurred
with the arrival of C. baileyi, ultimately shifting patch use by C. penicillatus.
Declines in the perceived quality of kangaroo rat exclosures-as evidenced by declines in arrival of C. baileyi (Fig. 1) . Before C. baileyi established, rodent energy use on the kangaroo rat exclosures was never more than half of that found in the control plot (Fig. 3) . With the preferential establishment of C. baileyi on the kangaroo rat exclosures, however, the energy ratio corresponding declines in residency for C. penicillatus (Fig. 2a) on kangaroo rat exclosures. Greater increases in abundances of C. penicillatus on controls than on kangaroo rat 2 0 8
exclosures suggest that C. penicillatus perceived improvements in the quality of those patches.
0 9
Since C. penicillatus' residency and transition probabilities were similar between treatments after 2 1 0 the arrival of C. baileyi, increases in abundance appear to be due to higher numbers of new 2 1 1 individuals arriving on controls (Fig. 2c) . These new individuals could be due to increases in 2 1 2 birth rates, immigration rates or juvenile survivorship or decreases in juvenile dispersal rates, but
we unfortunately do not have the data to discern the source of the new individuals.
1 4
Higher immigration rates into some patches over others can reflect differences in patches are interspersed in a matrix that is suitable habitat for C. penicillatus, all patches should 2 2 0 be equidistant from a C. penicillatus source population. We also see no reason C. penicillatus
should perceive control plots as improved based on abiotic conditions, habitat structure, or 2 2 2 resource availability. At the scale of the site, all plots experience the same weather and our 2 2 3 measure of rodent energy use suggests that resource availability on the two plot types is very 2 2 4 similar (Fig 3) . Furthermore, while the site has experienced vegetation changes (Brown 1998),
there is no indication that this has differed by treatment (Ernest 2001). 0.001, Appendix S1: Fig. S5 ), making density-dependent habitat selection an unlikely Levine 2011). At our site, while C. baileyi showed a preference for kangaroo rat exclosures over 2 3 7 controls, they were still present on control plots in considerable numbers ( rates, more new individuals, and higher abundances on controls.
4 4
Species' perceptions of patch quality can vary depending on a variety of factors, such as also affect communities and metacommunities through landscape-level processes (e.g., dispersal, we used an experimental long-term study to show how species invasion and resulting shifts in 2 5 0 the species composition can affect a species' perception of patch quality and patch preference.
5 1
This is not to suggest that changes in structural habitat or abiotic factors do not impact patch 2 5 2 preference; much work in landscape ecology and metacommunity theory has shown that they can assess spatial use patterns-a key aspect of metacommunity theory-while also allowing 2 5 7
changes through time to inform our observations. We suggest that time is a key component in
any holistic study of patch preference in community structure and metacommunity dynamics. 
